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PROBLEM TO BE SOLVED: To provide a manufacturing method of spinel type lithium 
manganate restraining a manganese elution quantity and improving battery 
characteristics at a high temperature such as high temperature storage 
characteristics and high temperature charge/discharge cycle characteristics. 

SOLUTION: Electrodeposited manganese dioxide is neutralized by lithium 
hydroxide. After neutralization, electrolytic manganese dioxide containing 
0.02-0.5 wt.% of lithium is mixed with a lithium raw material, and then is 
fired. The manganese dioxide is crushed before or after neutralization by the 
lithium hydroxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] After making this invention into the positive-electrode material for 
nonaqueous electrolyte rechargeable batteries in detail about the manufacture method of a spinel type manganic acid 
lithium, it suppresses the elution volume of manganese and relates to the manufacture method of the spinel type 
manganic acid lithium which raised the elevated-temperature property of cells, such as an elevated-temperature 
preservation property and an elevated-temperature cycle property. 
[0002] 

[Description of the Prior Art] The need of the rechargeable battery as those power supplies for a drive is increasing by 
rapid progress of portable-izing of a personal computer in recent years, a telephone, etc., and cordless-izing. Especially 
since a nonaqueous electrolyte rechargeable battery has small and high-energy density most also in it, it is expected. A; 
a positive-electrode material of the nonaqueous electrolyte rechargeable battery which fills the above-mentioned 
request, there are a cobalt acid lithium (LiCo02), a nickel acid lithium (LiNi02), a manganic acid lithium (LiMn 204), 
etc. Since these multiple oxides have the voltage beyond 4V to the lithium, they may serve as a cell which has high- 
energy density. 

[0003] LiNi02 among [ LiCo02 ] the above-mentioned multiple oxides It is LiMn 204 to geometric capacity being 
about 280 mAh/g. That the manganic acid ghost which serves as a raw material with 148 mAh/g although it is small is 
abundant, and cheap, and LiNi02 Since there is no thermal instability nature at the time of charge [ like ], it is thought 
that it is suitable for EV use. 

[0004] However, since Mn is eluted in an elevated temperature, this manganic acid lithium (LiMn 204) has the 
problem of being inferior to the cell property in elevated temperatures, such as elevated-temperature shelf life and an 
elevated-temperature cycle property. 

[0005] Therefore, when it considers as the positive-electrode material for nonaqueous electrolyte rechargeable 
batteries, the purpose of this invention suppresses the manganese elution volume at the time of charge, and is to offer 
the nonaqueous electrolj^e rechargeable battery using the positive-electrode material which consists of the manufacture 
method of a spinel type manganic acid lithium and this manganic acid lithium which raised the cell property in elevatec 
temperatures, such as elevated-temperature shelf life and an elevated-temperature cycle property, and this positive- 
electrode material. 
[0006] 

[Means for Solving the Problem] Since the electrolytic manganese dioxide is cheap and abundant, it is suitable as a 
manganese raw material of a spinel type manganic acid lithium. Usually, as for an electrolytic manganese dioxide, sod^ 
neutralization is given after electrolysis to an alkaline-manganese-dioxide-cell use. In the electrolytic manganese 
dioxide by which soda neutralization was carried out, it is known that a small amount of sodium will remain, and it 
depends for this amount of sodium on neutralization conditions. When a lithium neutralizes similarly, a small amount 
of lithium remains in an electrolytic manganese dioxide, and it depends for the amount on neutralization conditions. 
[0007] When this invention persons specified this paying attention to the neutralization conditions of an electrolytic 
manganese dioxide, the reason carried out the knowledge of the ability of the spinel type manganic acid lithium 
obtained although it was unknown to attain the above-mentioned purpose. 

[0008] Invention of the manufacture method of the spinel type manganic acid lithium of [a claim 1] based on this 
knowledge is the manufacture method of the spinel type manganic acid lithium characterized by neutralizing 
manganese dioxide which carried out the electrolytic deposition bj^Ae^rftmnrtyd^ raw 
material and ] and calcinating-the-electr^lytic mmiga nese dio xide which contains the litfiimfrafter neutralization 0.02 tc 
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0.5% of the weight. 

[0009] Invention of [a claim 2] is characterized by finding manganese dioxide in either after [ before neutralization hy 
the above-mentioned lithium hydroxide ] neutralizafiornn a^iaim 1 . ^ ' ' — ^ 
[0010] Invention of [a claim 3] is characterized by the mean particle diameter of manganese dioxide after the above- 
mentioned trituration being 5-30 micrometers in a claim 2. 

[001 1] Invention of [a claim 4] is characterized by performing the above-mentioned baking above 750 degrees C in a 
claim 1 or any 1 term of 3. 

[0012] Invention of the positive-electrode material for nonaqueous electrolyte rechargeable batteries of [a claim 5] is 
characterized by the bird clapper from the spinel type manganic acid lithium obtained by the above-mentioned claim 1 
or the manufacture method given in 4. 

[0013] Invention of the nonaqueous electrolyte rechargeable battery of [a claim 6] is characterized by constituting the 
positive electrode, lithium alloy, or lithium which used the positive-electrode material of a publication for the above- 
mentioned claim 5 from occlusion, a negative electrode which can devolatize, and nonaqueous electrolyte. 
[0014] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. In this invention, an electroljrtic 
manganese dioxide is used as a manganese raw material of a spinel type manganic acid lithium. 
[0015] The electrolytic manganese dioxide in this invention is obtained by the following method. For example, using a 
carbon board for cathode, using a titanium board for an anode plate, and warming using the manganese-sulfate solution 
of predetermined concentration as the electrolytic solution, it electrolyzes with fixed current density and 
electrocrystallization of manganese dioxide is carried out to cathode, next, manganese dioxide which carried out 
electrocrystallization - from an anode plate ~ exfoliating ~ predetermined grain size — it grinds to 5-30 micrometers o 
mean particle diameters preferably 

[0016] In a nonaqueous electrolyte rechargeable battery, since positive-electrode material is processed into the thick 
film which is about 100 micrometers of thickness, if grain size is too large, a crack etc. will be generated and it will be 
hard to form a uniform thick film. Then, when a spinel type manganic acid lithium is compounded as an average grain 
size by using a 5-30-micrometer electrolytic manganese dioxide as a raw material, additional trituration may serve as 
nothing positive-electrode material suitable for film production. In this way, if a lithium neutralizes the electrolytic 
manganese dioxide of a particle, that from which a lithium becomes easier to be distributed over homogeneity will be 
presumed. 

[0017] The electrolytic manganese dioxide ground by this predetermined grain size is rinsed and dried after lithium 
neutralization. As lithium neutralization, it is specifically neutralized by the lithium hydroxide. In addition, especially 
the sequence of trituration and neutralization is not limited but may be pulverized after neutralization. 
[0018] Although the manganese elution volume in an elevatedjtemperature will be reduced if the amount of lithiums in 
tiie neutralized electrolytic manganese dioxide has^0:02 ^0.5 d^ srrable % of the weight and it increases more than 0.5 
% of the weight, initial service capacity decreases. Less than 0.02 % of the weight of the effect is insufficient. 
[0019] In this invention, it mixes with a litiiium^rav/^ this electrolytic manganese dioxide is calcinated, and a 

spinel type manganic acid lithi^^ As a litfuum raw material, a lithium carbonat^^^i^03-)7^ lithium 

nitrate'(LiN6p), a lithium l^d^^ddo'^^^^^etc, m;ementioned. As for the Li/Mn mole ratio of m electrolytic 
manganese^ioxide and a lithium raw maten^lf^O^-OjS^j^rt desirable. 

10020] In order to obtain a bigger reaction area, as for tfiese electrolytic manganese dioxides and a lithium raw material 
/ it is also desirable to grind before raw material mixture or to the back. Even if it remains as it is, you may use weighing 

/ capacity and the mixed raw material, coming. Wet or dry type is sufficient as the granulation method, and the flakes 
C. granulation using a knockout ^anulation, a rolling granulation, fluidized bed granulation, mixing granulation, spray 

^Mtying granulation, the pressurization molding granulation, or the roll is sufficient as it. 

[0021] Thus, the obtained raw material is thrown in in a firing furnace, and a spinel type manganic acid lithium is 
obtained by calcinating at 600-1000 degrees C. although at least about 600 degrees C come out enough for obtaining 
the spinel type manganic aSd lithii^nof a single phase, since grain growth does not progress [ burning temperature ] 
with a low - the burning temperature of 750 degrees C or more - the burning temperature of 850 degrees C or more is 
preferably needed As a firing fiimace used here, rotary kiln or a gentle placement fiimace is illustrated. A firing time is 
5-20 hours preferably for 1 hour or more in order to obtain a uniform reaction. This spinel type manganic acid lithium 
is used as a positive-electrode material of a nonaqueous electrolyte rechargeable battery. 
[0022] It considers as a mixture, the nonaqueous electrolyte rechargeable battery of this invention — the above- 
mentioned positive-electrode material, electric conduction material, such as carbon black, and binders, such as a Teflor 
(tradename : polytetrafluoroethylene) binder, ~ mixing - a positive electrode - Occlusion and the material which can 
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devolatize are used for a negative electrode in lithiums, such as a lithium alloy or carbon, moreover, as a non-drainage 
system electrolyte Although the thing which dissolved lithium salt, such as a 6 fluoride [ phosphoric-acid ] lithium 
(LiPF8), in mixed solvents, such as ethylene carbonate-dimethyl carbonate, or the thing vi^hich made them the gel 
electrolyte is used, it is not limited especially. 

[0023] Since the nonaqueous electrolyte rechargeable battery of this invention can suppress elution of the manganese ii 
a charge state, it can raise the cell property in elevated temperatures, such as elevated-temperature preservation and an 
elevated-temperature cycle property. 
[0024] 

[Example] Hereafter, although this invention is concretely explained based on an example etc., especially this inventioi 
is not limited to this. 

[0025] As the electrolytic solution of [example 1] manganese, the manganese-sulfate solution of the sulfuric-acid 
concentration of 50g/l. and manganese concentration 40 g/l was prepared. The temperature of this electrolytic solution 
is warmed so that it may become 95 degrees C, a carbon board is used for cathode, a titanium board is used for an 
anode plate, and it is 60 A/m2. It electrolyzed with current density. Subsequently, it exfoliated, manganese dioxide 
which carried out electrocrystallization to the anode plate was ground for the chip 7mm or less, and this chip was 
further ground to about 20 micrometers of mean particle diameters. 

[0026] 201. water washed 10kg of this manganese dioxide, and 201. water was added again after discharging a wash 
water. Neutralization processing was carried out for 24 hours, dissolving and agitating 35g of lithium hydroxides here, 
and it dried after rinsing and filtration (50 degrees C, 12 hours). About the obtained powder, a lithium content is shown 
in Table 1. 

[0027] The lithium carbonate was added and it mixed so that a Li/Mn mole ratio might become 1kg of manganese 
dioxide of about 20 micrometers of this mean particle diameter with 0.54, and among the core-box furnace, it 
calcinated at 800 degrees C for 20 hours, and tiie spinel type manganic acid lithium was obtained. 
[0028] thus, the obtained spinel type manganic acid lithium ~ as 80 weight sections and an electric conduction agent — 
as the carbon plaque 15 weight section and a binder — the polytetrafluoroethylene 5 weight section ~ mixing — a 
positive electrode — the mixture was produced 

[0029] this positive electrode - the coin type nonaqueous electrolyte rechargeable battery shown in drawing 1 using a 
mixture was produced That is, spot soldering of the charge collector 3 same with the inside of the positive-electrode 
case 1 made from the stainless steel of organic-proof electrolytic-solution nature made from stainless steel is carried 
out the upper surface of a charge collector 3 ~ the above-mentioned positive electrode — the positive electrode 5 whicl 
consists of a mixture is stuck by pressure The separator 6 made of microporosity polypropylene resin which sank the 
electrolytic solution into the upper surface of a positive electrode 5 is arranged. The obturation board 2 which joined 
the negative electrode 4 which consists of a metal lithium caudad to opening of the positive-electrode case 1 is arrange* 
on both sides of the gasket 7 made from polypropylene, and, thereby, the cell is sealed. The obturation board 2 serves 
as a negative-electrode terminal, and is the same product made from stainless steel as the positive-electrode case 1. The 
diameters of a cell are 20mm and L6mm of cell total amounts. That in which what carried out [ dimethoxyethane / 1 
and 3-/ ethylene carbonate, ] volume mixture was used as the solvent, and one mol /of 6 fluoride / phosphoric-acid / 
lithiums was dissolved 1. by making this into a solute was used for the electroljrtic solution. 

[0030] Thus, the charge and discharge test was performed about the obtained cell. It is carried out in 20 degrees C and 
charge and discharge tests are current density 0.5 mA/cm2 It carried out and carried out in voltage 4.3V to 3-OV. 
Moreover, after charging by 4.3V and saving this cell for three days under 80-degree C environment, the preservation 
property of a cell was checked by making service capacity of these cells into a capacity maintenance factor. The 
measurement result of initial service capacity and an elevated-temperature preservation capacity maintenance factor is 
shown in Table 1. 

[003 1] The spinel type manganic acid lithium was compounded like the example 1 except having set the lithium- 
hydroxide addition in the case of neutralization of a [example 2] electrolytic manganese dioxide to 55g. A lithium 
content is shown in Table 1 . Moreover, a coin type nonaqueous electrolyte rechargeable battery is produced like an 
example 1 by making this spinel type manganic acid lithium into positive-electrode material, initial service capacity 
and an elevated-temperature preservation capacity maintenance factor are measured, and the result is shown in Table 1 

[0032] The spinel type manganic acid lithium was compounded like the example 1 except having set the lithium- 
hydroxide addition in the case of neutralization of a [example 3] electrolytic manganese dioxide to 85g. A lithium 
content is shown in Table 1. Moreover, a coin type nonaqueous electrolyte rechargeable battery is produced like an 
example 1 by making this spinel type manganic acid lithium into positive-electrode material, initial service capacity 
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and an elevated-temperature preservation capacity maintenance factor are measured, and the result is shown in Table 1 

[0033] The spinel type manganic acid lithium was compounded like the example 1 except having set the lithium- 
hydroxide addition in the case of neutralization of a [example 4] electrolytic manganese dioxide to 130g. A lithium 
content is shown in Table 1. Moreover, a coin type nonaqueous electrolyte rechargeable battery is produced like an 
example 1 by making this spinel type manganic acid lithium into positive-electrode material, initial service capacity 
and an elevated-temperature preservation capacity maintenance factor are measured, and the result is shown in Table 1 

[0034] The spinel type manganic acid lithium was compounded like the example 1 except having set the lithium- 
hydroxide addition in the case of neutralization of a [example 5] electrolytic manganese dioxide to 180g. A lithium 
content is shown in Table 1. Moreover, a coin type nonaqueous electrolyte rechargeable battery is produced like an 
example 1 by making this spinel type manganic acid lithium into positive-electrode material, initial service capacity 
and an elevated-temperature preservation capacity maintenance factor are measured, and the result is shown in Table 1 

[0035] The spinel type manganic acid lithium was compounded like the example 2 except having made [example 6] 
burning temperature into 900 degrees C. A lithium content is shown in Table 1 . Moreover, a coin type nonaqueous 
electrolyte rechargeable battery is produced like an example 1 by making this spinel type manganic acid lithium into 
positive-electrode material, initial service capacity and an elevated-temperature preservation capacity maintenance 
factor are measured, and the result is shown in Table 1. 

[0036] The spinel type manganic acid lithium was compounded like the example 2 except having made [example 7] 
burning temperature into 700 degrees C. A lithium content is shown in Table 1. Moreover, a coin type nonaqueous 
electrolyte rechargeable battery is produced like an example 1 by making this spinel type manganic acid lithium into 
positive-electrode material, initial service capacity and an elevated-temperature preservation capacity maintenance 
factor are measured, and the result is shown in Table L 

[0037] The spinel type manganic acid lithium was performed like the example 1 except having not neutralized the 
[example 1 of comparison] electrolytic manganese dioxide (addition of Og of a lithium hydroxide), and having carried 
out. A lithium content is shown in Table L Moreover, a coin type nonaqueous electrolyte rechargeable battery is 
produced like an example 1 by making this spinel type manganic acid lithium into positive-electrode material, initial 
service capacity and an elevated-temperature preservation capacity maintenance factor are measured, and the result is 
shown in Table 1. 
[0038] 
[Table 1] 
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[0039] The spinel type manganic acid lithium was compounded like the example 1 except having set the mean particle 
diameter at the time of trituration of a [example 8] electroljrtic manganese dioxide to 5 micrometers. A coin type 
nonaqueous electrolyte rechargeable battery is produced like an example 1 by making this spinel type manganic acid 
lithium into positive-electrode material, and they are two sorts of current density, and 0.5 mA/cm2. 1.0mA/cm2 It 
evaluates and is 0.5 mA/cm2. Service capacity of current density is set to 100, and it is 1.0 mA/cm2. The service- 
capacity ratio was expressed as a current load factor. A current load factor is shown in Table 2. 
[0040] The evaluation same about the coin type nonaqueous electrolyte rechargeable battery produced in the [example 
9] example 1 as an example 8 was performed. A current load factor is shovwi in Table 2. The spinel type manganic acid 
lithium was compounded like the example 1 except having set the mean particle diameter at the time of trituration of 
example 10 electrolj^c manganese dioxide to 30 micrometers. The coin type nonaqueous electroljrte rechargeable 
battery was produced like the example 1 by having made this spinel type manganic acid lithium into positive-electrode 
material, and the same evaluation as an example 8 was performed. A current load factor is shown in Table 2. 
[0041] The spinel type manganic acid lithium was compounded like the example 1 except having set the mean particle 
diameter at the time of trituration of a [example 1 1] electrolytic manganese dioxide to 35 micrometers. The coin type 
nonaqueous electrolyte rechargeable battery was produced like the example 1 by having made this spinel type 
manganic acid lithium into positive-electrode material, and the same evaluation as an example 8 was performed. A 
current load factor is shown in Table 2. 
[0042] 
[Table 2] 
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[0043] 

[Effect of the Invention] As explained above, by using the spinel type manganic acid lithium obtained by the 
manufacture method of this invention as a positive-electrode material for nonaqueous electrolyte rechargeable batteries 
the manganese elution volume at the time of charge can be suppressed, and the cell property in elevated temperatures, 
such as an elevated-temperature preservation property and an elevated-temperature cycle property, can be raised, and a 
current load factor can be improved. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the spinel type manganic acid lithium characterized by neutralizing manganese 
dioxide which carried out the electrolytic deposition by the lithium hydroxide, mixing [ a lithium raw material and ] 
and calcinating the electrolytic manganese dioxide which contains the lithium after neutralization 0.02 to 0.5% of the 
weight. 

[Claim 2] The manufacture method of the spinel type manganic acid lithium characterized by grinding manganese 
dioxide in either after [ before neutralization by the above-mentioned lithium hydroxide ] neutralization in a claim 1. 
[Claim 3] The manufacture method of the spinel type manganic acid lithium characterized by the mean particle 
diameter of manganese dioxide after the above-mentioned pulverization being 5-30 micrometers in a claim 2. 
[Claim 4] The manufacture method of the spinel type manganic acid lithium characterized by performing the above- 
mentioned baking above 750 degrees C in a claim 1 or any 1 term of 3, 

[Claim 5] Positive-electrode material for nonaqueous electrolyte rechargeable batteries characterized by the bird 
clapper from the spinel type manganic acid lithium obtained by the above-mentioned claim 1 or the manufacture 
method given in 4. 

[Claim 6] The nonaqueous electrolyte rechargeable battery characterized by the above-mentioned claim 5 constituting 
the positive electrode, lithium alloy, or lithium using positive-electrode material of a publication from occlusion, a 
negative electrode which can devolatize, and nonaqueous electrolyte. 



[Translation done.] 
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f::mii^ff)ttXi>S>h\>^im&LX&mLXi>X 

^mm. ^smm.. u^^. mm^s.. m 

[0021] zcoxoizLxn^ixftmmimjpf^tz 
X. x\::^)m'7y:ffymv^^M,iji^i»^ti?,. m-ffl 

<DX\f:^)m'7yi!fymU^'yj>.^:nhU:ii6 0 OXM 



(3) !^2000-294239 

4 

^i>+^xhhifi. mM^&^^bm.^im.i^j: 

5 Ot:£U:<0«JSaiS, if* L< J48 5 Ot^Jjl 

5. «Bjti$raJ4i^=5:R«S:^Syt«>li^JaJ:. 
L<«5~2 0^-e&S. ^:<?5Xhr:t.;i/Mvy;«fyB? 

v^^MmymMm-imM(/)jEmmb lt^v^a, 

[0022] *l&BHO**«IB®i:i5C^Ttt. ISSE 
10 ^« t ;{r-*>:?'5 -y 9m<mmttb "ryny (fSSh 

K'Jf-'^A (L i PF8 ) ^Uf-'>AiS^Xf-py;5^ 

[00231 *l£BB£0#*«jg®-»c«l!i{43feS«li-C 

IZbiJ^X^t, 
[00241 

[00251 [||Sas0»l] vy;{f><0«J8}attl.T. 
e^50g/i. vy;<rya^4 0g/ioS£ir?y 
*>*^i^^L/t, ^<7)mil¥?g«DiaS^9 5X;i:^r 

v^-C. l©Str«SfLtZI6flr7y;&'v^ii|SIL. 7mm 
2 0jumfc:|&^L/i:. 

[00261 C:<0Zl?'ft:-7>';*ryi 0kg$^2 0'J-/h 

yi^^-cift^L. a^*S:smjs. ifS2 0 y -/ h/uo 

*S-ftl;t:t. ::::tc*Kfl:U^'>A3 5gS:l|jSU a 
tfL^rf)«i?>24i^4'*«!HL. rSSfii. Sia* 
(5 0"C. 12^) L*:. #/?>ityt»*fc:ov^T. U 
40 f-'^A^WS^^lt:^. 

[00271 z<7)v^^m} 20 u vtL<nzmcnyijy 

IkgtCLi/Mnt^l/JtftiQ. 54fc^:&J:3t:m 
'Jf->AS-Jn;t.TS^t. ffiSptt'. 800'CT20^ 

[00281 <r«OJ: 0 \i:i\^X%t,i\StX\:^A'm^yii 
ySSl>^'>AS:80fiMa. ^«»Ji:LT;&-;Ky7-7 
•X ^ 1 5**a5U il/Jg^i: LT4f U 07 -y •fbxf-W 
y 5Ma{?rS^LTjE&^^f^Lyt. 

[00291 .icOjEfil^S-fflV^Ta 1 {cfl^fn-f ym. 

50 #*mfii®-»:®fi!?r#SLfc. -t^ri)**. ifs^r«mj» 



5 

3«o±ifit:{±JbEiES^SlI*»<i>^ra jEffiS *>'E« 
mfnax'r y h 7 ^ fitCTSa^it-TiJ 0 . ^itti 0 

7 «7fl:u vKU^'^A^ 1 m o 1 /'J ■)r 

[00 30] J:<0J:5t:UT#^>n>t«?fit-:>(r^T5E8c 
«iiESk^ffofc. ?aftSI^«2 0iCfc:fcv^Tffi5it. 
«S[?&g5-0. 5mA/cm2 fct. mffi4. BV*-^, 
3. OVWKHTffoJt, Z.(rMm:^. 3Ve 
SOWigi^-CSBHK^^LfcS. C:ixA><0 

[00311 \.mm2^mM-mnyijv(r)^'m> 

[0 0 3 2] \MWk^^mSiCJmr^y^-ym1m 
Wn^WO) ^^hmm: 8 5 g i: LtJJiWi, USS 

[0033] [IISSW4 ] m»ai6fl:vy;yy<7)4'«<o 
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|g<0*lHtU^'>A«Jl«^ 1 3 0 g t htLm\t. H 

[0034] [UMilJI 5 ] mWZK^vy;!^^^^**^ 
|g<^*Kfl:Uf-«>A8^^ 1 8 0 g k LitWWt. H 

10 iSM 1 k e^;wa^:^;<r:/s y a<7>^j«& 

^;kSW;y>'SgU^'>A5-iEStt«k LTHSfePIl k 
i&^lfc^-r. 

[0035] [|litfi'!6]«figiasS9 0 0x:kLy:;]a 
^Ki. llte0«2k^ttt:xe*;US'7y;{fyl!U^'>A 

<?>^jss^ff-?^. uf-^A^^ris-^it^-r. 

^<7)Xbr*;WS-7y;>y>'8'J^'>ix5:iE6««k UTII 
20 it0«lkKafc:LTrj^y®^7Km»MZ»:mffl5rf^ 

[0036] [||SSfiai7]MBgiaS2r7 0 0X:kL^rJa 
iHi. lltt0«2k^t:xe:f;i.a-7y;{fy|gy-?->>A 
<^fi!t$rff-5^. 'J^-^JU^WiS-^lfc^-r. 
c:<7)Xlf*;i^-7y;{fyRU^'>A^iEffi«fik LTH 

ifi0« 1 k Hate LT 3 ^ y^f*mjsaz»:mja2:f^ 

-e«fe*5:*lt:^. 
30 [0 037] [JtsSMi ] m»::8g^l:vy;{f y£04*& 
wtms^tz (*iKtyf->-^co8aniao g > k l^jji 

iWi, llte^lk^fcxt:^.;P-av>;y>KU^'>A 
e*;l/Sv>;{f>ir»J f-n^AS-jEfii^mk LTHSIM 1 

[0038] 

[«11 

40 
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OOfct. 1. OmA/cm* TCOflffiSgJt^SrffiS 

[00401 [Slife0i|9]||iS0llTf^L^:a>f 

[0041] [|liS0^ll]«»zi8fl:■^y;{r>'(r)»s^ 
i^<o¥i^g$- 3 5 /xmk Lt^MM. wm itmm 

■r. 

[00421 *50 
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